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of Group I. On the Burma coast and in the Andaman
Islands the heat is tempered by the sea-breezes and the
rains come early and heavy. Still lower comes Inland
Burma, with its damp relaxing climate. The stations on
the West Coast show a still lower rate ; they are Bombay,
Cannamore, Calicut, and the small station of Mallapuram,
close to the Shivarai Hills. The Hill stations, of course,
show a still smaller rate. The above table therefore shows
that heatstroke is the most fatal where the heat is fiercest
and most continuous night and day. The same tables also
dispose of Dr. Sambon’s other statement that siriasis only
prevails in "the lowest regions and coast districts." As a
matter of fact, the lowest regions are the Burma coast, the
Bay Islands, and the West Coast, and it is exactly here that
the very lowest ratios for heatstroke are obtained.

1 now come to Dr. Sambon’s statement about the
restricted altitudinal range of heatstroke, which the other
writers have arbitrarily fixed at 600 feet. Turning again to
Table V. we find that in the group which heads the list
for mortality the worst two stations are Peshawur and
Nowshera, with the heights above sea level of 1165 and
1100 feet respectively. In the next group we have the

following stations, considerably above 600 feet-viz., Mhow,
1903; Indore, 1806 ; Nowgong, 770 ; Jhansi, 860 ; Nasirabad,
1461; and Neemuch, 1461 feet. In Group VI. which comes
third on the list we have Attock, 891 feet ; Campbellpur,
1200; Delhi, 715 ; Rawulpindi, 1707 ; and Roorkee, 884 feet.
Taking as low as fourth place on the mortality list we
meet the group of the Gangetic Plain with its stations
under 600 feet. On the other hand, when we take the
groups with the lowest elevations-viz., the coast towns of
Burma, the Bay Islands, and the West Coast-we find all the
towns have elevations little removed from the sea-level, and
here we find the very lowest ratios for this disease. This
shows the absurdity of laying down a law limiting the disease
by an arbitrary level like 600 feet. In fact, the influence of
height has little effect per se till we reach levels where
elevation is combined with coolness of the atmosphere as in
the hill stations, most of which are well over 5000 feet above
sea-level.

It has already been shown that the incidence of fatal cases
of heatstroke is greatest in those parts of India where the’
night and day heat is fiercest and most continuous ; 2 it can
also be shown that the disease is by far the most prevalent
in the months when the heat is greatest. The following
table (Table VI.) gives the monthly distribution of heat-
stroke cases in the European army of India for seven years,
1888-94.
TABLE VI.-Monthly Distribution of Heatstroke cases in

the European A’l’my in India (for seven years).

N.B.-The annual reports of the Sanitary Commissioner only I,
give the monthly distribution of heatstroke for the above seven ’

years. 
’

2 In 1898 the "mean maximum" heat recorded was greatest in
geographical groups No. VII. and No. VIII. of Table V., and in these
areas the table shows the highest ratio for heatstroke (Indian T6’euther
Review for 1898). 

’

From this table it is seen that the following cases occurred
month by month-January 4 cases, February 9 cases, March
27 cases, April 55 cases, May 190 cases, June 483 cases, July
314 cases, August 135 cases, September 78 cases, October 33
cases, November 6 cases, and December 11 cases. Here,
again, is clearly seen the predominating influence of great
heat in the incidence of this disease. The cases reach their
lowest level in the coldest months and rise steadily and pro-
gressively through the hot months of April and May till they
culminate in the truly fierce and extremely oppressive heat
of June, in the dreaded period before the bursting of the
monsoon rains, which as they spread steadily from the sea-
coasts bring a refreshing coolness to all the land. In July
and August, as the rains spread further inland and the tem-
perature falls, the number of heatstroke cases gets gradually
less till they reach a very low minimum in the delightful
cold-weather months.

I have shown that the statistics of the British army in
India show that heatstroke is most fatal and most pre-
valent where the heat is greatest and most oppressive and
at the time of year when these influences are at their
maximum. It will require much more evidence than has yet
been produced to make those who have had experience of the
disease in India accept a microbial or any other cause which
seeks to minimise the great and predominating influence of
fierce and continuous heat. While looking upon heat as the
most important factor we must also bear in mind the great
influence of the usually mentioned predisposing causes, as
age, length of residence in the tropics, occupation, exposure,
unsuitable clothing (as the tight-buttoned and belted uniform
of soldiers), intemperance (perhaps especially beer-drinking),
over-fatigue and overcrowding, want of ventilation, and
previous illnesses.

Simla. 
________________

POISONING BY CARBON MONOXIDE.

BY C. R. ELGOOD, M.D. LOND.

Two women, aged 58 years and 31 years respectively,
inmates of a workhouse, were at work in a large laundry pro-
vided with a stove and a good-sized hot-air chamber for

drying clothes. At 6.45 in the evening another woman
on entering the room found them both lying on the floor
near one end of the room about four feet from a closed
door leading into an airy wash-house. In both cases

the bowels had acted involuntarily. The women were

found lying close to each other at the foot of a form in
front of a long table. The elder woman had her feet on
the form on which it appeared that she had been sitting and
she was covered with vomit. A nurse who was summoned
found her completely stiff all over. Her arms were

drawn up and her eyes were fixed and looked strange.
The nurse sprinkled her with cold water and removed her
from the room, when she became very sick and apparently
revived. On my arrival, at 7.45 P.M., I found the patient in a
bed in the infirmary. She was not breathing, there was no
pulse, and no cardiac sounds could be heard with the stetho-
scope. There was, however, a good colour in her lips and
face ; so much was this the case that in spite of the fact that
the woman had not been observed to breathe since she was
found an hour before, artificial respiration was resorted to
and was kept up for some considerable time until its obvious
uselessness was apparent to all, for she never gave a gasp.
The younger woman was at the time of my visit lying in

the next bed to the other ; she was groaning and crying and
at the same time opening her eyes widely and staring wildly
round. The pupils were fully dilated and insensible to light,
though they reacted in a quarter of an hour after. The
breathing was noisy, rapid, and panting in character, 10
or 12 respirations following each other quickly in succession
and then ceasing for a few seconds, but there was no

regular cycle. No pulse could be felt at the wrist and no
cardiac impulse was perceptible. There was present a,

rapid semiflexion and pronation of both forearms by which
means the hands were brought together as if for the
purpose of rubbing them. It was quite a co&ouml;rdinated move-
ment and one apparently accompanying the return to
consciousness. In a quarter of an hour the patient became
much more conscious. She was very excited and seemed
frightened and complained of pain in the head. In another
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quarter of an hour a faint pulse was perceptible at the
wrist. The treatment which was employed comprised
friction to the limbs and cardiac region and hot coffee and
nemata of brandy and milk were administered. The next
day she was much better. Her pulse, however, was still
mall and weak and it was also irregular and intermittent.
’The woman was perfectly conscious and rational and gave
the following account of the occurrence. As far as she
remembered, she said, the first thing she noticed to be wrong
was a I swimmy" feeling in the head, and she sat down on
the form with her companion. After this she remembered
nothing till she saw the medical officer by the side of her
bed. She also stated that she had closed the windows in
order that the master might not see the fire which, as sub-
sequently transpired, the women had augmented for the
purpose of cooking some potatoes which were placed on the Ilid of the stove. She made a rapid recovery. ,

The body of the elder woman was removed to the mortuary
on the same evening as that on which the death had
occurred. The corpse was the occasion of a good deal of
uneasiness to the nurse who had to " lay it out," for,
from the appearance of the body, she could not bring
herself to believe that the woman was actually dead.
There was no rigor mortis at 10 P.M. on that evening,
but it was well marked at noon on the next day. The
post-mortem examination was made about 40 hours after
death, when rigor mortis had not passed off. The body was
well nourished and very fat, and the face had a remarkably
fresh appearance. Over the areas where hypostatic lividity is
usually present a bright rose-red colouration was seen, in
many cases spreading upwards in patches-e.g., on the back
of the forearms and cheeks. On opening the body the blood
appeared to be brighter than normal and all the organs were
of a brighter colour than is usual. The intestines were still
warm. The walls of the heart were thin and there was a
good deal of fat around them. The cavities of the heart
were empty. The valves and large vessels were healthy and
there was no sign of a clot anywhere. The right lung was
half the size of the left, the parietal and visceral layers
of the pleura on this side being connected by old adhebions
in the neighbourhood of the diaphragm and posterior thoracic
wall. On section the lower and back parts of this lung were
seen to be dark in colour and of firmer consistence than is
usually found. The tissue, however, was everywhere crepitant
and it floated in water. The left lung was of normal size
and on section its colour was seen to be somewhat darker
than usual, but otherwise it was healthy. The spleen was
very friable and was gorged with blood. The kidneys were
healthy. They exhibited the rose-red colouration more than
any other organ. The other organs were all normal. The
blood was everywhere fluid and no clot was seen at all.
The room in which the accident happened was quite

14 feet in height. It was of the shape of a reversed

A, Door leading to wash-house. B, Door leading to quadrangle.
1, 2, 3 Cdsement windows, four feet from ground, all closed
but opening easily. 4, 5, 6, 7, Ventilating windows, six feet
from ground, also closed. D, Stove. E, Drying chamber.
h, Hot air pipe. a, Position of body ot the elder woman.
b, Position of body of the younger woman. c, Table at
which the two women were sitting. Form.

letter L, each limb measuring about 30 feet by 12 feet,
and there was a stove for heating the drying apparatus
in a recess in a corner below the level of the floor. On

entering the room on the same evening the blue flames of
carbonic oxide could be seen issuing from between the lid
and the top of the stove. The air was very hot and oppres.
sive, but was not unbearable for a time. The plan appended,
which is copied from one made at the time, may help to
explain the shape of the room and the position of the two
women. On looking into the stove (over which there was an
opening in the roof about a foot square) when it was empty
it was seen that the exit pipe was placed rather nearer the
bottom than the top, so that there was plenty of room to pile
up fuel above its level, thus blocking up the fiue and send.
ing the fumes into the room instead of up the pipe. As it
transpired from the evidence which was given at the inquest
that a big fire had been made up it was concluded that this
was the cause of the accident.
The fumes given off by the smothered combustion of coke

vary according to the quality of the fuel. As a general
rule, one expects to find, in addition to carbonic oxide and
carbonic acid, sulphurous acid, sulphuretted hydrogen,
light carburetted hydrogen, and olefiant gas.1 The four
latter gases, however, are so irritating to the lungs and so
perceptible to smell that they seldom or never cause poisoning
by themselves, but frequently even prevent the first two
gases from producing ill effects, for the obvious reason that
they give warning of danger. In this case there was no
smell of gas in the room when I entered it, though the
flames of carbonic oxide could be seen burning in the stove,
and it is certain that no warning smell was appreciated by
the two women. We may, therefore, conclude that carbonic
oxide or carbonic acid or both were accountable for the
catastrophe. These two gases, though their separate action
on the body is so diverse, seem to help one another
greatly in producing fatal effects. It is known that it takes
10 per cent. of carbonic acid alone to destroy life, and 5 per
cent. of carbonic oxide in the atmosphere has a similar
result; but if the two are combined, as little as a half per
cent. of carbonic oxide with 5 per cent. of carbonic acid
is a fatal dose,2 and from the appearances then noted after
death it would seem that the carbonic oxide plays the

principal part.
The classical symptoms ascribed in the text-books to

charcoal vapour (which may be considered as carbonic oxide,
carbonic acid, aqueous vapour, and impure air)3 are head-
ache, pulsation in the temples, giddiness, vertigo, nausea,
vomiting, convulsions, great prostration, and cardiac weak-
ness, drowsiness, insensibility, and coma. Judging from
the two cases just related and the comparative frequency
with which I have found the symptom recorded in reported
cases, I think that the involuntary expulsion of fseces may
be added to this list. There is no doubt, too, that the
poison has a powerful action on the central nervous system.
Dr. Alexander Scott describes a condition of mental weak-
ness of long standing in a case under his care as illustrating
the length of time that the brain retains the poison. The

periodicity not infrequently observed in the symptoms
as the patient regains consciousness points, I think,
in the same direction. On more than one occasion a fall of
body temperature has been noticed in those poisoned by
carbonic oxide.’ i Of the remaining symptoms the subjective
ones of pulsation in the temples and nausea were the only
ones not elicited in the cases described. An illustration,
too, is afforded of the insidious nature of the poison so often
noticed as evidenced by the absence of any effort to escape.
In this case both the women who were affected were lying
close to the door which, as old inmates, they well knew led
to the wash-house and fresh air.
In this connexion we cannot resist referring to the graphic

account of wholesale poisoning by carbonic oxide which
occurred in the disaster at the Snaefell mine as given by Dr.
A. E. Miller. 6 A rescuing party was overtaken by the gas-
which it was subsequently found was caused by some
smouldering timber supports-and one of their number
(Dr. Le Neve Foster) kept writing a description of his sensa-
tions as long as his pencil would trace words. He wrote:

1 Taylor and Stevenson’s Principles and Practice of Medical Juris-
prudence, vol. ii., p. 112.

2 Bernard: Substances Toxiques, p. 212.
3 Taylor and Stevenson: loc. cit., p. 104.
4 THE LANCET, Jan. 25th, 1896, p. 217.

5 Brit. Med. Jour., vol. ii., 1895, p. 1514.
6 Ibid., vol. ii., 1898, p. 32.
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11 We all sat without moving or try ing to escape. The foot
of the ladder was close by, yet none of us made any
effort to go to it and ascend even a single rung. We
none of us tried to walk a dozen steps which would
have led us to the other side of the shaft partition where
we all knew there was a current of better air." The same
paper alludes to the remarkably fresh and life-like appear-
ance of the corpses as they were brought to the surface, and
what is still more interesting, as it bears somewhat on the
treatment, we read that as soon as a warning was given that
there was foul air about there was a rush among the men for
the ladders and a general climbing commenced. It was

soon observed that of these men, who were really poisoned
before they knew it, only the elder ones got up to the top,
and nearly all those "well under 30" fell down and were
recovered afterwards only when they were dead. This Dr.
Miller ascribed to cardiac failure consequent on the greater
exertion made by the younger men to escape, it being
conjectured that the elder ones took matters more leisurely
and so put less strain on their heart muscles. It appears
to me that, though this explanation may not appeal to all,
its important bearing upon treatment seems to lie in the
consideration as to whether continued vigorous efforts at
artificial respiration may not by exhausting a semi-exposed
patient do more harm than good.
The symptom of convulsive rigidity which was present in

the only one of these two women who was found alive is so
commonly stated to be present that it calls for a little remark.
These spasms have been supposed to be asphyxial in their
nature. They have been mostly observed to affect the
extensors of the trunk and the flexors of the limbs, for in
asphyxia, as Sir T. Lauder Brunton has shown, these groups
of muscles overcome their antagonists and thus opisthotonos
and flexion of the limbs are produced. &iacute; It will be remem-
bered that the arms of the younger woman were described by
the nurse as "stiff and drawn up." Whether this be the
correct interpretation of the symptom or not it is well to
recollect that at least two gases are present in poisoning by
coke or charcoal vapour, and it is quite possible that some of
the symptoms we find may be produced by either gas acting
separately.

I have only been able to find one case of poisoning by the
pure gas carbonic oxide. This is recorded in an old edition
of Beck’s Medical Jurisprudence.s A man at Dublin inhaled
the gas for an experiment and was nearly killed. In him
the poison certainly acted promptly on the central nervous
system and the heart, for total insensibility and lifelessness
came on at once and lasted half an hour. On introducing
oxygen gas into the lungs he recovered with convulsive agita-
tion and quick and irregular pulsation, and for some time
after recovery total blindness, sickness, and vertigo were

present.
One would imagine from a priori reasoning that as

carbonic oxide forms such a stable compound with boemo-
globin there is but little chance of setting free this
combined hemoglobin, and that the only method of treat-
ment would be to remove some of it and inject fresh into
the system. And this experience fully proves to be the
case. A case is related where a man was saved by this means
after being in an apparently hopeless state for 48 hours.9 He
was bled to 800 grammes, and 110 grammes of defibrinated
blood were injected. The record of successes is certainly not
so large as one would hope. In 1885, 23 cases were collected
in which transfusion had been resorted to. Recovery had
ensued in eight.10 We are not told, however, whether the
blood was defibrinated in every case, nor even whether
blood was used in every instance ; for I note that Halstead
of New York" has stated that saline injections are equally
serviceable in the case of animals poisoned by carbonic oxide.
Although he quotes Kiihne as an authority for his state-
ment, one is at a loss to understand by what means such a
proceeding would be likely to do good.

I have already alluded to the possible harm that might
result from the prolonged use of artificial respiration. Alone
it certainly seems to be but of little use, but with the aid of
such adjuncts as the inhalation of oxygen, slapping and
friction over the cardiac region, and faradaisation of the
phrenics it has proved of great service. The fall of tempera-
ture has suggested the use of the hot bath, and certainly the

7 THE LANCET, Jan. 25th, 1896, p. 217. 
8 T. K. Beck and J. B. Beck: Elements of Medical Jurisprudence,

London, 1836, p. 90.
9 Annales d’Hygi&egrave;ne, tome ii., 1843, p. 1155.

10 Brit. Med. Jour., vol. i., 1888, p. 1185.
11 Medical Times and Gazette, vol. i., 1884, p. 508.

external application of warmth and the avoidance of undue
exposure of the body while artificial respiration is being
carried on are things to be most carefully attended to.

It has been kindly pointed out to me by Dr. E. Casey
that no allusion to this subject of carbonic oxide poisoning is
complete without a reference to the growing use of so-called
’’ water-gas" as an illuminant. True water-gas, or the gas
produced by the action of steam upon carbon, consists of
about equal volumes of hydrogen and carbonic oxide with
small quantities of nitrogen and carbonic acid.12 This, of
course, would not be of much use for illuminating purposes.
The term, however, is very loosely applied and generally
includes gaseous mixtures used for illumination which are

distinguished from coal gas by the large quantity of carbonic
oxide they contain. The main point is that the high per-
centage of carbonic oxide usually entails a loss of the
characteristic odour of illuminating gas and hence the great
danger arising from an escape of water-gas into a bedroom
during the night. Water-gas as used for illuminating is
said usually to contain about 30 per cent. of carbonic oxide
while ordinary coal gas contains only 7 per cent. of carbonic
oxide.13 Since the introduction of water-gas into New York
the deaths from burner escapes are said to have increased
tenfold and in one State of America a law has been intro-
duced limiting the percentage of carbonic oxide to 10 per
cent.K
Windsor.

GENERAL NERVOUS SHOCK, IMMEDIATE
AND REMOTE, AFTER GUNSHOT AND
SHELL INJURIES IN THE SOUTH

AFRICAN CAMPAIGN.

BY MORGAN I. FINUCANE, M.R.C.S. ENG., L.S.A.,
CIVIL SURGEON ATTACHED TO THE CONNAUGHT HOSPITAL,

NORTH CAMP, ALDERSHOT.

THE following notes of nine cases-out of a total of over
60 cases seen during the past two and a half months-with
similar symptoms affecting the nervous system sufficiently
illustrate some of the results, immediate and remote, which
have been noticed as occurring in soldiers invalided home
from the front. It is likely that in the near future the

country will be deprived of a large number of our most
capable and experienced men if the cases continue to occur
in such frequency.
CASE l.-At Colenso on Dec. 15th, 1899, Corporal -

was in the firing line when a bullet struck him in the left
ear, entering the external auditory canal, rupturing the
membrana tympana, and lodging in the mastoid process. A
Mauser bullet was extracted from behind the ear at

Pietermaritzburg Hospital, it being deeply imbedded in the
bone, six days later. The patient was unconscious for six
hours after the injury ; he vomited, and blood escaped from the
ear, the nose, and the mouth. Some loss of power down the
left side was experienced for a month after. The wound
healed well, the patient recovering power of the left side,
but he still remains deaf in the left ear, with continual
noises.

Present cO’11dition.-The patient is a thin and pale man with
an anxious, careworn expression ; he is only 32 years of age
but looks older. His movements are slow and laboured. His

body surface is cold and there is want of general muscular
tone. There is a small, almost imperceptible, scar behind
the left ear, over the mastoid process. The external auditory
canal is normal in appearance ; the membrana tympanum is
gone, but no other abnormal appearance can be detected in
the middle ear. He is somewhat deaf in this ear, but
nothing very marked. He complains of giddiness, languor,
and inability for sustained exertion of body or mind. His
memory is bad and is getting worse; he is nervous and

shaky, easily upset and put out, he suffers from sleeplessness
at times, and his vision is dim with constant noises and
lightness of head. The muscle movements are slow and
impaired and he has continuously suffered with headache
since the injury and in spite of every care is steadily losing
weight.

12 Thorpe’s Dictionary of Applied Chemistry.
13 Asclepiad, 1885, p. 287.

14 Ibid.


